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Problem statement the nutrition field is becoming increasingly important and complex. Nutrition software is a particularly 
valuable tool for health professionals, which can offer support for both practitioners and students. Scope the project aimed to 
create a software useful both for learning and in practice, which gathers relevant scientific information, equations and tools 
necessary when providing nutritional services and structures them along the recommended steps to be followed. Method data was 
collected from European and international guides, recommendations and from the scientific literature. It was structured in 
multiple modules within the software. Findings and result the resulted software offers support for scheduling patients, keeping 
patient records, carrying out the nutrition care process, calculating recipes, planning and analyzing food menus. Conclusions and 
Recommendation: The software has a scientific basis and follows the latest recommendations. It can be used as a learning 
environment, where students can apply their knowledge and critical thinking in order to explore different types of interventions, 
in a controlled manner. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 




The nutrition field is becoming increasingly important and complex. The nutrition software is a particularly 
valuable tool for the dietician’s activity, either as a student or as a practitioner. At an international level, various 
types of software have been developed to the help all types of dietitians, each covering specific parts of the 
professional’s activity ( Probst, 2011). At the moment, softwares’ complexity varies regarding the information and 
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the operations that can be performed within (Hancu, 2010; Stein, 2011). In order to reach high performances, the 
educational software also has to meet different quality criteria (Squires, 1999). For a student, who is training to 
become a clinical dietitian, the nutrition software can offer help in multiple ways. It can guide him throughout the 
nutrition process, offering support in performing each of the four steps: assessment, diagnosis, intervention, 
monitoring and evaluation. It can help him create recipes or food menus and analyze them from various 
perspectives. And most of all, it can improve his learning retention compared to the traditional didactic format 
(Häyrinen, 2008; Writing Group of the Nutrition Care Process/Standardized Language Committee, 2008; Stein, 
2011; Subramanian, 2012). The project aimed to create a software focused on the needs of clinical dietitians, useful 
both for learning and in practice, that gathers relevant scientific information, equations and tools necessary when 
providing nutritional services and structures them along the recommended steps to be followed. Its role would be to 
guide students and dietitians, and at the same time, leave the possibility for their knowledge and critical thinking to 
influence the process. 
 
2.   Methods  
 
The software was developed using Microsoft Visual FoxPro Professional 9.0 Win32 SNGL OLP NL Academic 
object-oriented relational database management system. The software was structured considering the four steps of 
the Nutrition Care Process and Model: nutrition assessment, nutrition diagnostic, nutrition intervention and nutrition 
re-evaluation and monitoring (Writing Group of the Nutrition Care Process/Standardized Language Committee, 
2008a). For the nutrition assessment, all parameters were taken from the scientific literature. Anthropometric 
parameters and equations were found in Physical Status: the Use and Interpretation of Anthropometry (WHO, 1995) 
and Diabetes mellitus, nutrition and metabolic disease treaty (Hancu et al, 2010). Body composition parameters and 
equations were found in Diabetes mellitus, nutrition and metabolic disease treaty (Hancu et al, 2010), ESPEN guidelines 
on bioelectrical impedance analysis (Kyle et al, 2004). Biomarkers were found in Diabetes mellitus, nutrition and 
metabolic disease treaty ( Hancu et al, 2010), EURRECA best practice guidelines on biomarkers of status/exposure for 
minerals and vitamins (Harvey et al, 2008), and Synevo medical laboratories services guide (Synevo, 2011). 
Equations for determining energy requirements were found in the Scientific opinion on dietary reference values for 
energy (EFSA, 2013), the Approach to calculating estimated energy requirements (Gerrior et al, 2006) and the 
Validation of several established equations for resting metabolic rate in obese and nonobese people (Frankenfield et 
al, 2003). The dietary recommendations used are the Dietary Reference Intakes (DRIs): Recommended Dietary 
Allowances and Adequate Intakes for total water, macronutrients, vitamins and elements (IOM, 2011) and the 
Nordic Nutrition Recommendations: Recommended Intake (Nordic Council of Ministers, 2004) specified on the 
basis of age, gender and stage of life. The software uses the food list, the food groups, the nutrient list and the 
nutrient value information from the USDA National Nutrient Database for Standard Reference, release 24 (USDA, 
2011) and the ©Danish Food Composition Databank, version 7.0 (Saxholt et al., 2008). No nutrient values were 
added to the databases. 
 
3.   Results 
 
The software contains multiple, interrelated modules organised according to the nutrition care process steps and 
activities, as presented in Figure 1. The student passes through them learning their normal order and finding out all 
the possible tasks he has to complete for each step. 
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Figure 1. Software map. 
 
3.1 Learning facilities 
 
In the patient’s general information record, besides the identification and contact information, the student can 
find out for each patient the following information: his profession, as an indicator of the educational level and 
understanding capacity; the amount of money he is willing to assign for the intervention, in order to establish 
achievable goals; his stage of change and his personal communication style, important for choosing the most 
efficient approach. The contact information of the physician who is advising the patient is also collected, which 
draws the student’s attention to the importance of an active collaboration between the dietitian and the physician.   
After collecting the general information, the student can initiate the nutrition care process, using the recommended 
strategy of the Nutrition Care Process and Model: nutrition assessment, nutrition diagnostic, nutrition intervention 
(planning), monitoring and re-evaluation. The information the student can collect is divided into five categories: 
clinical, anthropometrical, body composition, laboratory, food and nutrition, as presented in Figure 2.  In the clinical 
assessment section, the student focuses on the signs and symptoms, blood pressure, physiological condition, medical 
diagnosis, personal and hereditary-collateral background and medication. In the anthropometrical, body composition 
and laboratory assessment sections, he can choose from a list containing over 200 parameters. For each of the 
parameters, several options are available: a reference value; a button for value determination, if it is a result of a 
mathematical equation; and a document with extra information, explaining the use and interpretation if the 
parameter. Anthropometrical parameters include measurements, indices and indicators. They refer to the height, 
weight, circumferences, skin folds or over/ undernutrition prediction. The parameters for the evaluation of body 
composition refer to the content of the body or of different parts of the body in adipose tissue, muscles, minerals and 
water. Using the amount of lean mass and fat mass the student can determine the FM/FFM ratio, predicting the 
nutritional stability. Biomarkers in the list are divided into several categories, so the student can choose what to use 
in each situation: for predicting or stratifying the risk of asymptomatic or symptomatic persons, for establishing the 
diagnosis, for monitoring disease progression or response to therapeutic intervention and predictive for the 
efficiency and safety of the intervention. They refer to blood count, serum electrolytes, carbohydrate metabolism, 
insulin resistance and insulin secretion, lipid metabolism, kidney function, endothelial malfunction, oxidative stress, 
chronic subclinical inflammation, endocrine function, inherited disorders of metabolism or nutritional 
status/exposure.  
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Figure 2. Patient assessment window. 
 
In the food and nutritional assessment section, the student focuses on food intolerances or allergies, food preferences 
and supplements administrated. He can use a number of equations for determining the ideal weight, basal 
metabolism, physical activity level and total energy requirements, and evaluate each result. The student can also 
learn to evaluate the food intake of the patient, using the 24-hour diet recall interview module. After collecting the 
information, the student has to interpret it and write down the conclusions in the form of the nutrition diagnostic and 
etiology and then plan the intervention, as shown in Figure 3. He can decide the type of diet and the nutrient 
recommendations according to patient's age, sex and more specific needs or pathology.   
 
 
Figure 3. Patient diagnostic and intervention planning window. 
 
In the 24-hour diet recall and in the menu planning and analysis module the student learns how to use a food 
composition database, how to create a menu, taking into consideration patient needs and preferences, as well as and 
how to analyse the menu and what to analyse within it. 
 
 
1669 Miere Doina and Grecu Laura /  Procedia - Social and Behavioral Sciences  191 ( 2015 )  1665 – 1670 
3.2 Student interaction 
 
The software is designed to provide messages, which state the steps that need to be completed. It alerts the 
student if one step has not been completed or if some information has not been filled out correctly and does not let 
him pass on until all necessary information is correct and in the proper field.  
 
4.  Conclusions 
 
The software supports the student in carrying out the nutrition care process and allows him to create and analyse 
food menus and recipes. It guides him through the information gathering process and all the steps he has to complete 
in order to successfully provide nutritional services. The software provides much of the information the student has 
to know. By working with it and having to continuously make decisions, the student is prompted not only to learn, 
but also to understand the nutrition care process. Last, but not least, by automatically doing all the necessary 
calculations, the software allows the student to focus on the information and the quality of his decisions and 
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